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(54) Passenger alrbag actuation system 

(57) A passenger airbag actuation system (1, 17) 
comprising a crash detection system (3, 1 9) which op- 
erates to produce a crash alert signal if a crash condition 
occurs, an occupancy sensor system (5, 21) operable 
only upon generation of a crash alert signal by the crash 
detection system (3, 19) to sense the occupancy state 



of the airbag deployment zone (7, 23) and for producing 
an occupancy state signal indicative of the occupancy 
state of the airbag deployment zone (7, 23) and an ac- 
tuator system (9, 25) for actuating the airbag (11, 27) 
dependent upon the occupancy state of the airbag de- 
ployment area zone (7, 23). 
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Description 

Field of the Invention 

The invention relates to a passenger airbag actua- 
tion system which is actuated in dependence upon the 
production of a crash alert signal and the occupancy 
state of the airbag deployment zone. 

In the event of impact of a vehicle the safety of the 
occupants are in the majority of cases increased by the 
use of airbag6. Wilh the increasing use of passenger 
airbags however a number of problems have arisen. 

The term passenger will be taken to include any ve- 
hicle occupant including the driver If the passenger is 
not in the optimum position i.e. leaning forwards or side- 
ways the airbag could cause damage to the passenger. 
In the event that the passenger seat is occupied by a 
rear facing infant seat (RFIS) severe damage may occur 
and it is vital that the airbag does not inflate. 

From a purely commercial viewpoint airbags are ex- 
pensive but if there is no occupant in the seat in the air- 
bag deployment zone it is preferable that the airbag 
does not inflate in the event of an impact to save money. 

Many vehicles fitted with passenger airbags include 
airbag disabling switches which can be operated to dis- 
able an airbag if for example a RFIS is in the seat. How- 
ever a plethora of systems have been proposed which 
automatically disable the airbag if a sensor has sensed 
if for some reason the airbag should not to be deployed. 
Sensore have been developed which detect when there 
is occupant what type of occupant and the position of 
the occupant. 

Typically the actuation system for a passenger air- 
bag includes a crash detection system which will pro- 
duce an airbag actuation signal if a crash condition oc- 
curs (typically a threshold deceleration value has been 
met) and an occupancy sensor system. The airbag will 
only be actuated if it receives actuation systems from 
both the crash detection system and the occupancy sen- 
sor system. 

The sensors monitor the occupancy state of the air- 
bag deployment zone continuously while the vehicle ig- 
nition switch is on and feed a signal indicative of the oc- 
cupancy state to the passenger airbag actuation sys- 
tem. In some cases the sensors monitor the occupancy 
state continuously even when the ignition switch is off 
since the sensors can be dual purpose and used as a 
security system for the vehicle. 

The types of sensors which have been developed 
include infrared, microwave, ultrasound, x-ray, magnet- 
ic resonance imaging and capacitance. At all times while 
the airbag system is active the sensors need to act and 
their design is therefore constrained by the necessity to 
have low exposure or irradiation levels for the vehicle 
occupants. 



Summary of the Invention 

According to the invention there is provided a pas- 
senger airbag actuation system comprising a crash de- 

5 tection system which operates to produce a crash alert 
signal if a crash condition occurs, an occupancy sensor 
system operable only upon generation of a crash alert 
signal by the crash detection system to sense the occu- 
pancy state of the airbag deployment zone and for pro- 

10 during an occupancy state signal indicative of the oc- 
cupancy state of the airbag deployment zone, and an 
actuator system for actuating the airbag dependant up- 
on the occupancy state of the airbag deployment area. 
Thus the occupancy sensor system does not oper- 

1* ate continuously. It operates only on the production of a 
crash alert signal. This means that sensors may be used 
which have a much higher exposure/irradiation level 
than those conventionally used due to the dramatically 
reduced amount of time the detection system is opera- 
te tive. This means that some detection systems which 
were previously restricted may now be used and the ro- 
bustness of the detection system may be improved. 

Some airbag mechanisms are being developed 
whose inflation rate may be controlled. In this case the 

25 occupancy state signal may indicate the size, position 
and acceleration of the occupant to accordingly control 
the actuator system. 

However in- the majority of cases the occupancy 
state of the airbag deployment zone will be sensed as 

30 either being an airbag actuating state or an airbag dis- 
able state so that the actuator system will either deploy 
the airbag or not. 

The actuation system may be arranged such that 
the crash detection system is directly connected to the 

36 occupancy sensor system and the crash alert signal 
acts a6 an activation system for the occupancy sensor 
system. 

Alternatively the crash detection system and occu- 
pancy sensor system may be coupled by a microproc- 
40 essor control such that receipt of a crash alert signal by 
the microprocessor control outputs an activation signal 
to the occupancy sensor system to determine the occu- 
pancy state of the airbag deployment zone. 

The occupancy sensor system may be one which 
45 generates a positive actuation signal to trigger the ac- 
tuator system to actuate the airbag or may be a negative 
actuation system which produces a disable signal to the 
actuation system so that the actuation system only op- 
erates in the absence of a negative actuation signal from 
50 the occupancy sensor system. 

The occupancy sensor system may comprise sen- 
sors of a variety of types including infrared, microwave, 
ultrasound, x-ray, magnetic resonance imaging and ca- 
pacitance or sensors which measure apnea, weight, 
55 pulse rate, respirat ton, movement of the occupant. Pref- 
erably the sensor system comprises sensors of at least 
two different types which measure different parameters. 
This provides more accuracy lor determining the exact 
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nature of the occupant. 

Preferably the crash detection system produces a 
crash alert signal at least ten microseconds before an 
expected impact. This gives the occupancy sensor sys- 
tem sufficient time to monitor the occupancy state of the 
airbag deployment zone and to actuate the airbag if re- 
quired. 

Preferably the issue of a crash alert signal is used 
to p re-arm the actuator system to put the airbag actua- 
tion system into a state of readiness to be deployed up- 
on receipt of the occupancy state signal. 

Brief Description of the Drawings 

Two passenger airbag actuation systems in accord- 
ance with the invention will now be described by way of 
example only with reference to the accompanying draw- 
ings, in which : - 

Figure 1 Is a schematic block diagram of a first pas- 
senger airbag actuation system; and, 
Figure 2 is a schematic block diagram of a second 
passenger airbag actuation system. 

Description of the Preferred Embodiments 

A first passenger airbag actuation system 1 is illus- 
trated in Figure 1 and comprises a crash detection sys- 
tem 3 which operates to produce a crash alert signal if 
a crash condition occurs, an occupancy sensor system 
5 operable only upon generation of a crash alert signal 
by the crash detection system 3 to sense the occupancy 
state of the airbag deployment zone 7 and for producing 
an occupancy state signal indicative of the occupancy 
state of the airbag deployment zone 7 and an actuator 
system 9 for actuating the airbag 11 dependent upon 
the occupancy state of the airbag deployment zone 7. 

Here the crash detection system 3 is a conventional 
deceleration sensor of a type used in prior art airbag 
actuation systems. The choice of a suitable crash de- 
tection system will be apparent to the skilled addressee 
ol the specification. 

The occupancy sensor system 5 is coupled to the 
crash detection system 3 and includes two sensors 13 
and 15. Sensor 13 is an infrared sensor and sensor 15 
operates using magnetic resonance imaging. The use 
ol these two sensors allows an accurate picture of the 
nature of the occupant of the airbag deployment zone 7. 

The crash detection system 3 operates to produce 
a crash alert signal which is fed directly to the occupancy 
sensor system 5 to trigger its operation. The occupancy 
sensor system 5 is not operated unless and until the 
crash alert signal is received. On receipt of the crash 
alert signal the occupancy sensor system actuates and 
the sensors 13 and 15 are operated to monitor the oc- 
cupancy state of the airbag deployment zone 7. The sig- 
nals combine to provide a positive signal if the occupan- 
cy state is an airbag actuating state. If the occupancy 



state is a disable state then no actuating signal is fed to 
actuate a system 9. The actuator system 9 then feeds 
a signal to airbag mechanism 11 to deploy the airbag. 
The second passenger airbag actuation system 17 

5 illustrated in figure 2 comprises a crash detection sys- 
tem 1 9 which operates to produce a crash alert signal if 
a crash condition occurs, an occupancy sensor system 
21 operable only upon generation of a crash alert signal 
by the crash detection system 1 9 to sense the occupan- 

io cy state of the airbag deployment zone 23 and for pro- 
ducing an occupancy state signal indicative of the oc- 
cupancy state of the airbag deployment zone 23 and an 
actuator system 25 for actuating the airbag 27 depend- 
ent upon the occupancy state of the airbag deployment 

»5 zone 23. 

The crash detection system 1 9 feeds a signal to mi- 
croprocessor control 29 which generates an occupancy 
sensor system activating signal to activate the occupan- 
cy sensor system 21 . The occupancy sensor system 

20 comprises two sensors 31 and 33 which are infrared and 
ultrasound respectively. These feed signals to the occu- 
pancy sensor system indicative of the size and acceler- 
ation of the occupant. The actuator 25 is one which al- 
lows the airbag mechanism 27 to inflate the airbag at 

25 variable rates. The microprocessor control 29 receives 
a signal indicative of the occupancy state of the airbag 
deployment zone 23 and determine the required rate of 
inflation of the airbag mechanism 27 thus sending a sig- 
nal to actuator 25 to control the actuation . 

30 In order to ensure the quick reaction times of the 
system when the microprocessor control 29 receives 
the crash alert signal from the crash detection system 
1 9 a pre-arm signal is sent to actuator 25 to ensure that 
it is in readiness for an activate signal. 

35 

Claims 

1 . A passenger airbag actuation system comprising a 
40 crash detection system which operates to produce 

a crash alert signal if a crash condition occurs, an 
occupancy sensor system operable only upon gen- 
eration of a crash alert signal by the crash detection 
system to sense the occupancy state of the airbag 
<s deployment zone and for producing an occupancy 
state signal indicative of the occupancy state of the 
airbag deployment zone, and an actuator system 
for actuating the airbag dependent upon the occu- 
pancy state of the airbag deployment zone. 

50 

2. A passenger airbag actuation system according to 
Claim 1 in which the occupancy sensor system 
senses whether the occupancy state is an airbag 
actuating state or an airbag disable state and the 

55 actuator system actuates the airbag if the occupan- 
cy state of the airbag deployment area is an airbag 
actuating state. 
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3. A system according to Claim 1 or 2, in which the 
crash detection system is connected to the occu- 
pancy sensor system, and the crash alert signal 
acts as an occupancy sensor system activation sig- 
nal. 5 

4. A system according to Claim 1 or 2, in which the 
crash detection system and the occupancy sensor 
system are coupled via a microprocessor control 
such that on receipt of a crash alert signal from the to 
crash detection system, the microprocessor control 
outputs an activation signal to the occupancy sen- 
sor system. 

5. A system according to any one of the preceding 
claims, in which the occupancy sensor system de- 
tects when the occupancy state of the deployment 
area is in an airbag actuating state to produce a pos- 
itive actuation signal, and the actuation system op- 
erates on receipt of the positive actuation signal. 20 

6. A system according to any one of Claims 1 to 4, in 
which the occupancy sensor system detects when 
the occupancy 6tate is an airbag disable state to 
produce a negative actuation signal and the actua- 25 
tion system operates in the absence of a negative 
actuation signal. 

7. A system according to any one of the preceding 
claims, in which the occupancy system comprises 30 
at least two sensors of different type and a micro- 
processor for processing the information for inter- 
preting the output of the sensors to produce an oc- 
cupancy state signal. 

36 

8. A system according to any one of the preceding 
claims, in which the crash detection system produc- 
es a crash alert signal at least 10 microseconds be- 
fore an expected impact. 

40 

9. A system according to any one of the preceding 
claims, in which generation of a crash alert signal 
causes a pre-arm signal to be fed to the actuator 
system to pre-arm the airbag. 
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